The Neonatal Behavior Assessment Scale (NBAS) was introduced by Brazelton is a useful tool to assess neurodevelopment in newborn in research setting. However, it is complex, timeconsuming and requires specialized training for administration and is therefore difficult tool to use in routine clinical settings. The Alberta Infant Motor Scale (AIMS) is a simple tool to assess of motor maturation of a child up to 18 months and can be administered with minimal training for the health care professionals. The study goal of this study was to evaluate the reliability and validity of the AIMS in comparison with the NBAS in assessing motor maturity at birth.
Introduction and background
Assessment of neurodevelopment is an essential component of paediatric care. However, assessment of neurodevelopment of a newborn is performed rarely in clinical practice. In 1955, a Neonatal Behavior Assessment Scale (NBAS) was introduced by Brazelton (1) . NBAS is based on the concept that a newborn who is going to have problems with neurodevelopment and behavior in later life could be identified at birth by careful observation.
NBAS assesses the newborn in seven different areas; habituation, orientation, motor component, range of state, regulation of state, autonomic activity, ability and reflexes (1) . With NBAS, motor maturity of a newborn is assessed by motor component and reflexes. Though NBAS is a useful tool in research, it is rarely used in clinical practice because it is complex, time consuming and requires special training to administer. These factors make it impossible to conduct NBAS during routine neonatal examination.
In contrast, the Alberta Infant Motor Scale (AIMS) is a simple and quick assessment of motor functions of a child which can be carried out with less training. AIMS is an observational measure of motor development for infants from birth to 18 months of age, based on the neuro-maturational concept and the dynamic systems theory and measures gross motor maturation of infants from birth to the age of independent walking (2, 3) . It can be easily incorporated in to the routine neonatal examination process even in low middle income countries.
Unlike NBAS which is an overall assessment of the newborn, AIMS essentially assesses only motor maturation of a child. It assesses the motor response of a child in four gravitational planes: prone, supine, sitting and standing. Thus items of AIMS focus on components those contribute to development of motor skills, such as weight bearing, antigravity movements and postural alignment (3) . A score is given according to the response of the newborns when placed in these positions.
Because the Alberta scale can be incorporated into many practice settings, it is a promising method for assessing neurodevelopment among newborns. Though studies with the AIMS have been conducted on older children, there is a dearth of studies among newborns. This study was carried out to compare AIMS with NBAS when administered to newborns in assessing motor maturity at birth.
Method

Study setting
This study was conducted at the three obstetric units of the Colombo North Teaching Hospital in Ragama; it is one of the largest tertiary care hospitals in Sri Lanka.
Training of research assistant (RA)
Prior to the commencement of the study, a RA who was a medical graduate was given a two-week hands-on-training by a consultant paediatrician familiar with both the AIMS and NBAS. The RA performed assessments on newborns in the presence of the trainer until the trainer was confident of the ability of the RA to conduct independent assessments.
Administration of the tools
Babies without antenatal or natal complications were recruited for the study. Administration of the developmental tools was done on the second day of life to eliminate any influences of stress of delivery in the assessment after obtaining informed written consent from the mother. A total of 66 babies underwent both assessments. As NBAS is started with the baby in the sleeping state, it was administered first. Besides the motor component, all other components of the NBAS were also administered. AIMS was administered about one hour after administering the NBAS. Every tenth assessment was carried out in the presence of the trainer, who scored independently. The findings of the trainer and the research assistant were compared to assess the reliability of findings.
Tonus, maturity, pull to sit, defense and activity were assessed as the motor cluster within NBAS. Planter grasp, Babinski sign, ankle clonus, rooting, sucking, glabella tap, passive movements arms, passive movements legs, palmer grasp, placing, standing, walking, crawling, incurvation, tonic deviation of head, nystagmus, tonic neck reflex and Moro reflex were assessed and considered as components of motor development. Scoring was done according to the guide given in the NBAS manual (1) . AIMS was administered by observing the baby in prone, supine, sitting and standing positions and observing the response. Scoring was done according to AIMS guidelines.
Ethical issues
Approval to conduct the study was obtained from the Ethics Review Committee of the Faculty of Medicine, University of Kelaniya. Permission to conduct the study was obtained from the Director of the Colombo North Teaching Hospital, Ragama and from the Ethics Review Committee of the University of Alabama at Birmingham. Informed written consent was obtained from mothers before recruiting their babies for the study. Hand washing was done before examining babies. Examination was terminated if a baby became unduly distressed during the examination. If the baby had a deficit, the baby was referred to a Paediatrician in the same hospital for advice.
Results
Selected family and child characteristics are summarized in Table  1 . There was almost an equal number of boys and girls in the sample. The average maternal age was 27.4 years. None of the mothers had any chronic or infectious disease during the pregnancy. Both parents of all children were educated beyond primary school and the monthly family income in the majority was more than Sri Lanka Rupees (SLR) 20,000 (1 USD ≈ SLR 150). The majority ethnic group of parents of children was Sinhalese. Among 38 children who were not the first born, the birth interval between the index child and the immediately elder sibling was less than 2 years in 9 children (23.7%).
Fifty babies (76%) were delivered vaginally. The gestational age at birth was 39.1 weeks. Only 3 babies (4.5%) were premature and only six babies (9.1%) had low birth weight. As indicated by the Apgar scores, none of the babies had birth asphyxia or needed neonatal intensive care.
Irrespective of maturity, sex, birth weight or sociodemographic characteristics, all babies had scored on the 75th percentile in the AIMS. In the NBAS, there was a significant variation in the Brazelton motor score scaled to 100(figure 1). Low birth weight babies showed a narrower variation in the NABS score ( figure 2) . None of the scales indicated a motor deficit in any of the children.
Figure 1
. NBAS for total sample Though a routine neonatal examination is carried out in all newborns before discharge from hospitals, a formal motor maturity assessment is not routinely carried out. This is partly due to lack of awareness among paediatricians about availability of motor maturity assessment tools such as the NBAS and the AIMS. Even when paediatricians are aware of such assessment tools, administering the NBAS on all newborns is not practical as it is time consuming, and needs assessment items and trained personnel.
The AIMS is a simple tool to administer and does not require any special objects for assessment. A nurse or a therapist can be trained to administer the AMS which takes only a few minutes. AIMS is a good tool to screen for motor development in resource-limited settings even in busy ward settings in developing countries such as in Sri Lanka because of its practicality and psychometric properties; internal consistency of motor criteria.
The main object of this study was to compare the performance of AIMS and NBAS. Characteristically a screening tool should have a high sensitivity, where it is capable of picking up almost all positive cases. Many studies have reported that AIMS is routinely used to detect older children with motor problems early; however, we did not find any studies done on neonates (4, 5, 6) .
Pai-jun et al (2004) showed that AIMS has a ceiling effect and measures infant ability best from three to nine months of age (7) .Jeng et al, (2000) concluded that measurements obtained using AIMS have acceptable reliability and concurrent validity, but had limited predictive value for evaluating preterm Taiwanese infants (8) .
In our study all the term neonates who were administered AIMS had no variation in the scores implying no differences in their motor maturity. However NBAS administered to the same cohort of babies demonstrated a wide variation in the motor components of the scale, although no frank defect was detected in any of the neonates. The variation in the NBAS scores indicate that differentials in motor maturity of these neonates exist which were not captured by the AIMS probably due to the small number of items available to test motor functions in the AIMS as well as scores for each item having a very narrow range. In comparison, NBAS has five motor items with a wider range of scores and 18 reflexes.
Our study sample consisted only of term babies with no antenatal or natal complications, so that difference between babies would have been too subtle to be detected by AIMS. It will be interesting to see how AIMS performs in a cohort of babies with antenatal/natal complications and normal term babies and its ability to predict future outcomes.
Conclusion
NBAS identifies subtle differences in motor maturity of full term babies that the AIMS fails to detect.
